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This invention relates to improvements in tube 
cleaning apparatus and more particularly to 
improvements in apparatus for cleaning gun 
barrels. 
One of the problems which bas confronted the 
Navy ïor the past number of years bas been the 
development of a low cost, rapid, sale and ef- 
ficient method and apparatus for removing oils, 
greases or heavy coatings of viscous compounds 
ïrom the bore (rifling lands and grooves) and 
chamber (chamber and banal slope) surfaces of 
guns ranging in size from 3"/50 caliber to 
16"/50 caliber, ihese oils, greases or compounds 
are applied to these surïaces for protection 
against corrosion and must be removed to re- 
turn the gun to service. 
Ifwas observed in tests leading to the prescrit 
invention that a good fast solvent for the pre- 
servative should hot be used since rapid evapora- 
tion of the solvent cleans the surface of all pro- 
tective film and corrosion starts almost im- 
mediately after the gun has been cleaned. 
cordingly, it was realized that cleaning must be 
accomplished through the utilization of less 
volatile fluids, and that improved cleaning 
plements must be developed. 
A tubular mandrel having a longitudinal bore 
and a plurality of radial brushes spaced apart 
longitudinally of the mandrel had been proposed 
by the prior art for cleaning gun barrels by pass- 
ing a solvent, e. g., steam, through the longitu- 
dinal bore and out through radial openings 
formed in the mandrel between the brushes (cf. 
U. S. Patent No. 2,367,900). This apparatus 
whfle effective in cleaning smooth bores is inef- 
ficient in the cleaning of rifled bores because 
the fiuid solvent, e. g., diesel ïuel oil, under high 
pressure is ïree fo escape through the bristles of 
the brushes leaving the rifling grooves uncleaned. 
It was discovered that rnuch more rapid and 
efficient cleaning could be accomplished by seal- 
ing off the volume of the bore between the 
brushes so that the only escape path for the 
cleaning fluid would be through the rifling 
grooves. 
It is therefore a principal object of the in- 
vention to provide a cleaner for gun bores that 
effectively traps high pressure fluid within the 
region of the gun bore sealed off by the cleaner 
thereby directing the high pressure fluid through 
the rifiing grooves as the cleaner is moved lon- 
gitudinally of the bore. 
It is a further object of this invention fo pro- 
vide a cleaner for a gun bore that will effect 
. rapid, and efficient removal of ofls, greases 
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or heavy coatings of viscous compounds ïrom 
the bore surfaces (rifling lands and grooves), 
the chamber surfaces and the band slope sur- 
faces of guns ranging in size from 3"/50 caliber 
5 to 16"/50 caliber. 
Other objects and many of the attendant ad- 
vantages of this invention will be readily ap- 
preciated as the saine becomes better understood 
by reference to the following detailed descrip- 
10 tion when considered in connection with the 
accompanying drawings wherein: 
Fig. 1 is an elevational perspective view of the 
improved cleaner of the invention; 
Fig. 2 is a partially sectionalized elevational 
15 view; and 
Fig. 3 is a cross-sectional view taken on lines 
3--3 of Fig. 2. 
The cleaning device comprises a mandrel 
formed of a pipe 3 and rod 28 upon which is 
20 supported the central orifice or nozzle head 5. 
As illustrated, this orifice head is equipped with 
çwelve demountable nozzles 6. These nozzles 
may be constructed, for example, from /s" pipe 
plugs each having a " diameter hole ch'illed 
25 through their respective centers. It is to be 
noted that the n0zzles are constructed in this 
manner in ortier to facllitate the cleaning of the 
interior of the orifice head in the event oï its 
being clogged with foreign marrer. Also, with 
30 this construction, it is possible to vary the size 
of the orifice whenever necessary, merely by Sub- 
stituting new pipe plugs with either larger or 
smaller holes drilled through their respective 
centers. In the embodiment i11ustrated six of 
35 the demountable nozzles 16a are equally spaced 
around the circumference of the orifice head 5 
at one of its ends, while the remaining six 
nozzles 6b, although equally spaced around the 
circumference of the orifice head at its other 
40 end, are alternately spaced with respect to the 
flrst six nozzles. Al1 of the nozzles are inclined 
at an angle of 60 degrees with the longitudinal 
axis of the orifice head in ortier fo secure im- 
pingement of the high velocity streams of solvent 
45 at the inner edges of the spiral brush assemblies 
12 and 19. 
As illustrated in Fig. 2, the mandrel .consists 
of the central orifice head ! S which bas the pipe 
S and tic rod 28 secured to its opposite ends 
50 along its longitudinal axis by threading and/or 
brazing ïor example and constitutes a rigid ruera- 
ber on which the remaining components of the 
assembly may be mounted. The pipe S serres hOt 
only as a member upon which to mount other 
5 components, but also functions to direct the 
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cleaning solvent under pressure into the cavity of 
the orifice head ïrom whence it is discharged 
through the demountable nozzles. Assembled 
on the rie rod 28 adjacent to the oHlice head is 
a brush unit body 8 comprised of a preferably 
wooden cylinder upon which the sph'al bristles 
9 are mounted and held in assembled relation 
by means of the separators 20 and the end clamps 
1 and 2. The end clamps 1 and 2| may be 
held to the body |8 by means of a wood screw 
30, for example. These clamps prevent rela-- 
tire rotation of the body and brush assembly. 
In order that the end of the cleaning toòl sup.- 
porting the bristle brush 9 may be sealed within 
the gun bore, there is supported on the rod 28 
a flexible stopper 23. This stopper is preferaby 
ïormed of rubber and is backed up by means of 
the disc 22 and centering plug . The bristle 
brush unit and the bore sealing stopper assembly 
are all non-rotatably secured on the tic rod 
by being held lïrmly hetvee_n t_.h_e face of 
orifice head 15, the washer 25, b__aqked_ UP _by t.he 
clevis 28 and the nut 2L A_f.ter bei_g ightened 
this nut  may b secured .agail!s movemt 
by a cotter pin for example. OEh_e çlevis bolt 
serres to secme this end of he c!eanm" t0 one 
end of the cable on a b0re-la_ppinN m`achie. 
A second bitle bçuh i _si.lar to  is 
mounted on the pipe $ a_djaç_ent the Orifi_ce head 
t. This brisl_e b_ush uit comprises the pref- 
erab!y wooden spiçaJ br_u__h, supporin body 
on wh|ch is mount_ed a spi_ral tou_.sh co.nsistng of 
the bristles 12_ a_nd t.e seart9s  I. Mo._un_ted 
on each end of- the spial brush b0dy . @nd 
secured to if by wood screws $ are the two 
assembly çlamps 0 ard {. These clamp.s p_re- 
vent relative rotation of the brush | .and. body 
The bore is sealed off ai this end q the clea_.ner 
by the_ rubber stOpl.er  held betwen. _the çetain- 
ing disc 0 and centering pu.g 1 by the cevis 
and the nut . The nippl_e. |, conn.ected, tp the 
pipe 3 by means of a reducing eo_u.pHng 2, sel'vos 
as a means for connecting the iip,e  tq the SOtce 
of high pressure cleaning fiuid. 
in the oper_ati0n of the invention _for clea.m:ng 
gun bores the çleaner. is connected to 0ne end 
of a bore-lappi_ng n!..aehine cable (no shown) by 
passing the c-levis bolt  hro_ug_h th# thinble .nd 
of the cable. A hose capable of wthstanding 
high pressure as vell as dete1:ioya!n.g eects of 
the fluid so!vent is connected to the nippIe | and 
source of fiuid. Thi hose is secm'eçl to the boe- 
lapping machine cable for a distance ex.c.¢e_çl.i.!;!g 
the length of the gun bore to premt it ff.oto 
dragging on the bore sm'fac_e as t_.e çl.e..ani/.ng 
device is recipyocated through the gu_n by 
bore-lapping machine. The othe!" end of_- the 
cable of the bore-lapp}ng machine is fn'st, passed 
through the bore af the gun to b cleaned and 
secured to the cleaner by clevis bölt 0. 
It is important that the size of the-bristle 
brushes |2 and I, and the stopper discs 8 a.nd 23 
be selected for the particu!ar size of gun, so that 
the bristle and stopper or baffie disc snugly lit 
the bore or land diameter of the gun nd. h_t 
the stopping and reversing position of the cleaner 
with respeçt to the muzzle be ¢_areful}y adjuted. 
It was. round .in .cleaning 5"/-3  calibre, guns 
th.at best ,esults were obt.ained .v_h.en the 
lapping machine .wa_s adj _usted. tq _st.op .and 
verse with the c!e.an_e: la the be.re and the stopper 
disc 8 displce.d ab,out, one-half i.nch .folzl the 
muzzle face. The stop adjusment, at the oher 
end was set So tla aPproxima.tely one»hÇ.lf the 
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spiral brush |9 was out of the gun ai its breech 
end. 
The snug it within the bore of the rubber 
stoppers il and 23 is very important since these 
5 stoppers cause the fluid solvent to flow by its 
periphery through the rifling grooves at high 
velocity. It is this high velocityi liov of solvent 
past the stoppers, coupled with the brushing 
action of the bristles in contact with a continu- 
10 ally changing supply of solvent, that keeps the 
bristles clean at all rimes. Moreover, the scrap- 
ing action of the stoppers aids also in the cleaning 
operatio.n. The high velocity liow of solvent in 
its escape past the stoppers hot only removes 
1 the maj.or portion of the preservative in the 
ri'fling grooves, but also removes any preservative 
that is collected on the leading faces of the stop- 
pe__rs as. the c.laer is stroked back and forth 
through the gun bore. The brushes smwe not 
0 only to clean the remainder of the compound 
from !le rifling groove s and to complete the 
cleaning of the lan.ds but lso to.rotate tl]e device 
as it passes through the bore. Further cleaning 
is effected both in the chamber and bore hy the 
5 washing action of the SOlvent as it flows h:om 
both ends of the gun. Further, as the clea_ner 
begins its stroke, for example, from the muz_zle 
end, the solvent alreadY colected ahe_ad of the 
dise stopper 2 is ghen added impetus by the 
30 rnoving cleaner device thus ai,ding the. cleaning 
of the bore and chamber surfaces by this faster 
moving fiow of solvent. It should also be noted 
that the solvent escapes with h/gh ve!ocity past 
' both disc stoppers 3 axxd 2_3 and )therefore bore 
3 cleaning is effected simultaneously at each toP- 
per regardless of the direction of travel of said 
cleaning deice. It is also belieed that th.e tur- 
bulent solvent entrapped in the chamber between 
the stoprers S and - hot only material!y serres 
40 to_ keep the brushes clean, but also a_ids in the 
c!eaning of the bore surfaces. The tm'bulence is 
achieved by the arrangemen.t of the nozzles ! Sa 
and |b in the orifice head 
The gun chamber is of a diameter, laiger than 
i5 the bore, but i effective!y cleànd: 
by the method and de4ice .des_cribed heren Itis 
believed the sudden releae of the high p?essure 
solvent entra]?ed between 
at the instant the. le_a.di.ng stolper. -2.$). e_ne,s -he 
50 larder chamber- effecti-ve.y con_tribut_e._ tq the 
cleaning oî the chamber Furher le:nig of 
the ehamber is oï course .actliëed. 
ment of ]gzzles l_0d-ue.ng .t.he hlgh. elocity 
streams of solvent, in a direction having a, com- 
55 ponent a!ong çhe axïs/0f çê bê ....... 
obviously many ._rn.oi-fioiD.s and v_ariations 
oï the. pre_scnt in.e.riD a'e po_ssibl, in the light 
of the above teach_i»g.s.. _t. i_s. the_'efore, to be 
Undest00d tht-wi-hin.t:le, scqp.e, o the appended 
60 c!ims h.e i.n_vç_nt_i0_n. ay be pvacticed otherwise 
rb_an a.s spçiça}ly describad. 
Th i_]!vetio_n_ h.erein described may be manu- 
f, .a,ct:recl a.nd used y and for the Go-¢ernmênt of 
the United States of Amerca for gövernmental 
6 pup0sèswih0ït-the payment of any roy.alties 
thereon or t_h..e_reïo 
I c!im: 
1.. A c!eaing deice or use With.lïuid cleani-ng 
S0lven_t t_o remoe nti-com:osive materials from 
70 rifie_d gu_n_ ho_e aad .adapted to be moved àxialy 
in the bm'e comprising a central orifice head, a 
tubular support for said head extending oi0ppo. 
s_it¢ s.ides thereof o. form a fluid PasSage te said 
!l_a_d, first and second spiral brushes-meunted 
7 on Said support one on each side Of sa{d head, 
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flexible stopper means having a diameter slightly 
in excess of the land diameter of said bore secured 
to said support one on the side of each brush 
opposite said head, two sers of nozzles on said 
head in fluid communication with said tubular  
member, said nozzles being generally radially dis- 
posed, one set of nozzles being axially inclined 
in the direction of the flrst brush, and the other 
set of nozzles being axially inclined in the direc- 
tion of the second brush whereby a high velocity 10 
discharge of fluid cleaning solvent entrapped be- 
tween said flexible stopper means will be effected 
af the rifle grooves when said fluid is applied 
from a high pressure source to said head and 
nozzles through said tubular member. 1| 
2. A cleaning device for use with fluid cleaning 
solvent to remove anti-corrosive materials from 
rifled gun bores and adapted to be moved axlally 
in the bore comprising a central orifice head, a 
tubular support for said head extendlng on oppo- 20 
site sides thereof fo forma tuid passage to said 
head, a pair of spiral brushes mounted on said 
support one on each side of said head, flexible 
stopper means having a dîameter slightly in 
excess of the land dlameter of said bore secured 25 
to said support one on the side of each brush 
opposite said head; af least two sets of nozzles on 
sid head in fluid communication with said tubu- 
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lar member, each set hcluding a pluraltty of 
nozzles circumferentially spaced about the head, 
said nozzles!ëng generally radlally dlsposed with 
one set beln/axially inclined in the direction of 
one brush ïnlilanother set being so disposed with 
relation to te 0ther brush, whereby a high veloc- 
ity dlscharge, of fluld cleaning solvent entrapped 
between sad :flexible stopper means wlll be 
effected at the rifle grooves when said fluid is 
applied from a high pressure source to said head 
and nozzles through said tubular member. 
 MARION R. DYER. 
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